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CnPABKA 

OeAeparibHbiM MHCTurryT npoMbiwneHHow co6cTBeHHOCTM (flanee — Mhcthtyt) HacronmMM 
yAOCTOBep^eT, mto npwnoweHHbie wiaTepnanbi «bji«k)tc51 . tomhwm BOcnpon3BefleHMeM 
nepBOHananbHoro oni/icani/m, ^opwy/ibi, pecfrepaTa m MepTewew (ecnw HMeiOTc*) 3a*BKi/i 
Ns 2003132289 Ha BWAasy naTeHTa Ha w3o6peTeHwe, noAaHHofi b I/lHCTi/nyr b OKT*6pe Mecaue 
27 ah* 2003 roAa (27.10.2003). 



Ha3BaHiie M3o6peTeHHJi: 



CnocoS paAMOCB^3M b 6ecnpoBOAHow noKanbHOW 

C6TI/I 



3afiBMTenb: 



OSmecTBo c orpaHnneHHoii oTBeTCTBeHHOCTbK) 
«AnropnTM» 



AeMCTBMTeiibHbie aBTopbi: 



A5PAMOB Oner KDpbeBMH 

BYPOB JleB TpwropbeBHH 

KM PAH H AneKcaHAP Hi/iKonaeBi/m 




MnK 7 : H04B 7/00; H01Q 3/24; G01S 3/72. 

CnOCOE PAflllOCBfBM B BECnPOBOflHOM 
JlOKA/lbHOM CETM 

3aaB/ifleMoe M3o6peTeHne othocmtch k 6ecnpoBOAHbiM zioKa/ibHbiM 
KOMMyHMKaqnoHHbiM ce-rflM (Wireless Local Area Network - WLAN), a MMeHHo, k 
npMMeHJieMbiM b T3KMX ceTax MeTOflaM npneMa-nepeflaMM bmaob HHCpopMaunM. 

B Hacroflmee BpeMJi 6ecnpoBOAHbie ziOKa/ibHbie ce™ no/iyMn/in ujnpoKoe 
pacnpocTpaHeHne b ccpepe MHc})opMaTMKM m BHfleorpacpunecKOM cbji3m ana 
nepeAaMM m pacnpeAe/ieHwyi AaHHbix Me>Kny MHo>KecTBOM no/ib30BaTe/iew Ha oahom 
h tom x<e yMacTKe, Hanpi/iMep, Mea<Ay HaxoAflmnMi/ica b oahom 3flaHnn 
nepcoHa/ibHbiMM KOMnbiOTepaMM, laptop KOMnbiOTepaMM, npi/imrepaMH m ApyrnMM 
noJibaoBaTe/iflMM, 6e3 orpaHMMeHMA noABM>KHOc™ stmx ycipoiiCTB. nepeflaMa 
MHCpopMauuM c ncno/ib30BaHneM WLAN no3BO/ifleT yMeHbiUMTb 3aTpaTbi Ha 
co3AaHne ce™, nocKo/ibKy omaAaeT Heo6xoAHMocrb b npoicnaAKe coeAHHMTe/ibHbix 
npoBOAOB. CeTb noAo6Horo Tuna NioweT TaioKe 6biTb ncno/ib30BaHa b cjiyqaax, 
KorAa TpyAHO mw HeBO3M0>KHo npojio>KMTb coeAMHMTe/ibHbie npoBOAa, a TaioKe b 
cny^aax, CBA3aHHbix c OTcyrcrB new po3eTOK ana zioKa/ibHbix ceTefi n3-3a 
apxMTeicrypHbix orpaHnneHMfi. WLAN npeAcraB/weT Hqea/ibHoe peweHHe ana 
opraHH3aunn, b kotopom Macro M3MeH?ieTCfl pa3MemeHne riojib30BaTejiefi. B 
cyinecTByrouiMx WLAN paAM0CBA3b o6biMHO ocymecrB/iaiOT b cooTBeTCTBun c 
n3BecrHbiMM Me^yHapoAHbiMM craHAapTaMM, HanpMMep TaKMMM, KaK IEEE 802.11b. 

npneMonepeAaioiMMe ycrpoMCTBa, ncno/ib3yeMbie b 6ecnpoBOflHbix 
/lOKa/tbHbix ce-rax, Bee qame ocHamaKrr HanpaB/ieHHbiMH aHTeHHaMw c ynpaB/meMofi 
AMarpaMMOM HanpaB/ieHHOc™. Ta«i/ie aHTeHHbi no3BO/ifliOT nonyHMTb BbiHrpbiw b 

Aa/lbHOCTM, CKOPOCTM M HaAeJKHOCTM nepeAaHM MHC^OpMaUMM, a TaiOKe yMeHbUJMTb 

MOtiiHOCTb npneMonepeAaKjiuero ycrpoficTBa. Oah3ko ana no/iyneHnyi pea/ibHoro 
Bbiwrpbiiua ot npMMeHeHM« HanpaB/ieHHbix anreHH c ynpaB/weMOM AHarpaMMofl 
HanpaB/ieHHOCTM Heo6xoAMMO BpeMfl ot BpeMeHU ocymecre/iflTb onTMMM3ai4MK) 
no/ioKeHMA HanpaB/ieHHOM aHTeHHbi, T.e. noncK TaKoro HanpaB/ieHmi aHTeHHoro 
JiyMa m ycraHOBKy am-eHHbi b sto no/ioweHwe, npn kotopom o6ecneMHBaeTca 



Hamiymnee KaMecreo cba3h, onpeAe/iaeMoe no TONiy win HHOMy napaMeTpy 
npuHMMaeMoro cuma^a win no coBOKynnoc™ stmx napaMeTpoB. 

Bbino/iHeHne onepauwfi onTMMM3auMM no/ioweHHH HanpaB/ieHHOM aHTeHHbi 
3aHHMaeT onpefle/ieHHoe BpeMa, b TeMeHne KOToporo npouecc nepeAaMM 
MHcjDopMauuM He ocymecrejifleTCfl. Bo3HMKaeT npoTMBopeHwe: noAAepwaHwa 
HanpaB/ieHMH aHTeHHoro Jiyna b no/io>KeHMn, npH kotopom o6ecneMHBaeTCfl 
Han/iyqiuee b KOHKpeTHbix ycnoBHflx KaMecrBO cb*?3h, Heo6xoflMNio KaK mo>kho Maine 
npoBOflmb npoueAypy ynoM*HyTow omrnMH3aunn, ho oflHOBpeMeHHo, fl/ifl 
yMeHbiueHM5i b/imahm^ npoueflypw onTMMH3ai4HM Ha npouecc o6MeHa MHcfropMaunefi, 
npoueaypy onTMMH3aunM >Ke/iaTe/ibHO ocymecrB/ifiTb KaK mo>kho pe>Ke. 

M3BecreH cnoco6 o6MeHa HH<t>opMaunefi b 6ecnpoBOAHoii JiOKa/ibHofi ce™ 
(cm. En N9 1063789, MflK H04B 7/04, ony6/i. 27.12.2000), BK/uoMaioni™ nepeflaMy 
c noMombio BceHanpaB/ieHHQM aHTeHHbi Ka/in6poBOMHoro cuma/ia oahmm 
npneMonep^Aa»oii4MM ycrpoMCTBOM BTOpOMy npneMonepeflaioLiieMy ycrpoftcTBy, 
npuHMMaiomeMy 3tom cuma/i TaioKe BceHanpaB/ieHHOM am-eHHotf; 3aTeM 
onpefle/ieHMe M3 MHowecrBa HanpaB/ieHHbix aHTeHH BToporo ycrpotfcTBa tow, 
KOTopa^ o6ecneMMBaeT ziymune yc/ioBkia npneMa cuma/ia, nepeflany btophm 
npneMonepeAaK>mnM ycrpoMctBOM c noMombio Bbi6paHHofi aHTeHHbi 
Ka/in6poBOHHoro cnma/ia, cny^amero pj\n Bbi6opa Jiynwefi no KanecTBy npweMa 
CMma/ia nanpaB/ieHHoii aHTeHHbi nepBoro npneMonepeAa>oinero ycrpoMCTBa m 
ocyLuecTB/ieHne o6MeHa MHcjDopMauMeM c noMombio Bbi6paHHbix npn nepeflane 
Ka/in6poBOHHbix curHa/ioB HanpaB/ieHHbix aHTeHH nepBoro m BToporo 
npneMonepeiAaiomMx ycrpoMCTB. 

Mcno/ib30BaHne b M3BecTH0M cnoco6e HanpaB/ieHHbix aHTeHH no3BOJiaeT 
o6ecneHi4Tb AOcraTOHHyK) Haae>KHOCTb paAMOCBfl3H BOieflcrBue yMeHbweHH* 
B/iM^HUfi MHoro/iyneBOM wmrepcJ)epeHunw v\ cfreAHHra. B to we BpeM* ycraHOB/ieHne 
paAM0CB^3M Ha nepBOM 3Tane c wcno/ib30BaHneM BceHanpaB/ieHHOM AnarpaMMbi 
M3/iyMeHM« He no3BO/ifleT ysenmrnb AOcaraeMocrb win Aa/ibHOcrb AeticTBnfl 
no/ib30BaTejiew WLAN no cpaBHeHWO co cnocoSaMn, ncno/ib3yioiAMMM pj\s\ o6MeHa 
MHcfjopMauiiew BceHanpaB/ieHHbie aHTeHHbi. KpoMe toto, npw ncno/ib30BaHnn 
M3BecTHoro cnoco6a nepeA nepeAaMetf naKeTa AaHHbix Heo6xoAHMO ABa>KAbi 
nep^AaBaTb Kajm6poBOMHbifi c*ima/i, mto yBe/iMMWBaeT npoAO/OKHTe/ibHocrb 



nepeaaMM oiy>Ke6H0w MH4)opMai4MM. 

M3BecreH cnoco6 onTMMH3ai4MM nepeflawn coo6meHn£i b 6ecnpoBOAHofi ce*rn 
(cm. naTeHT CliJA N° 5138327, MI"IK H04B 7/00, ony6/i. 11.08.1992), BK/if0Ha>0Lnn« 
nepwoflMMecKyK) nepeflany ot 6a30Botf craHUMu k Mo6n/ibHofi craHUMM cuma/ia, 
Hecymero MHcjDopMauMK) o KaMecrBe cbh3h, onpefleneHMe Mo6wibHoft craHUuefi 
KaMecTBa cbh3h npw pa3/iMMHbix no/ioweHHHx flwarpaMM HanpaB/ieHHOcru aHTeHH 
6a30BOM craHUHM m Mo6nnbHoii craHuuM, Bbi6op A/ia nepeflann coo6uueHHM Tex 
no/io>KeHMM AnarpaMM HanpaB/ieHHOc™ aHTeHH 6a30Bofi m Mo6n/ibHOM craHuwtt, 
KOTopbie o6ecneMMBaK)T ziymuee KaMecrBO cb$bh. 

B n3BecrHOM cnoco6e npon3BOA*T nepnoAnnecKUM npouecc o nTM m M3a lim n 
HanpaB/ieHUH aHTeHHoro Jiyna 6a30Bofi n Mo6n/ibHoPi craHuwi He3aBHCHM0 ot 
TeKymero Kaqecrea cb*3h, hto HeonpaBAaHHd yBe/iMMMBaeT ao/ik) BpeMeHH, 
3aTpawMBaeMyK) Ha ynoMflHyrbifi npouecc ohthm H3a uw/i, m, cooTBeTCTBeHHb, 
yMeHbLuaeT ao/ik) BpeMeHH, npwxoAflinerocfl Ha nepeAany caMux coo6meHnfi. 

M3BecTeH cnoco6 paAnpcBfl3n b Te/ieKOMMyHMKauMOHHOM ci/icreMe, 
cocroflmefi M3 npweMonepeAaKDmux ycrpoficTB, CHa6>KeHHbix HanpaB/ieHHbiMn 
ahrreHHaMM (cm. naTeHT GlilA N9 5303240, MF1K GO IS 3/72, ony6/i. 12.04.1994), 
BK/iKDMatoinMM nepeAa^y oahhm npneMonepeAaK)mnM ycrpoMCTBOM 
nHc{)opMaunoHHoro naKeTa, BK/iK)HaK)iiiero Ka/in6poBOHHbi£i cuma/i, onpeAe/ieHne 
BTopbiM npneMonepeAaK)U4MM ycrpotfcrBOM 3HaMeHWfl KanecrBa cbh3ii npn 
pa3/iMMHbix no/io>KeHMfix AnarpaMMbi HanpaB/ieHHOcrrn aHTeHHbi v\ Bbi6op 
nonoKeHMfl aHTeHHbi, o6ecneMHBaiomero . Han/iymuee KanecTBO cb«3m, 
nocjieAytoiiiuM npneM MH(J)opMaunoHHbix naKeTOB m onpeAe/ieHne KaMecrBa cb*3h 
npn npneMe Ka>KAoro MHcfropMauwoHHoro naKeTa, noBTopeHHe npouecca 
onTMMM3ai4nw HanpaB/ieHMA aHTeHHoro ziyna npn cHHweHHH KaMecrea cba3h Hwwe 
3aAaHHoro noporoBoro 3HaMeHna. 

B M3BecrH0M cnoco6e paAnocB«3M 3HaqeHne KanecrBa cb*3h bo BpeM* 
nepeAaMM MHcJ)opMauMM He onpeAe/ifltoT, b cb$bh c MeM MO>KeT MMeTb Mearo noTepa 
Macru MH(|)opMauMn npw yxyAiueHMM KaMecrea cba3h b xoAe nepeAami AaHHbix. 

Han6o/iee 6/im3kmm no coBOKynHOcru cymecrBeHHbix npn3H3K0B k 
3a5iB/ifleMOMy H3o6peTeHwo flB/iaeTCfl cnoco6 o6MeHa nHc^opMauneM b 
6ecnpoBOAHOM cem (cm. naTeHT CUJA N° 6473036, MflK H01Q 3/24, ony6iiMKOBan 



29.10.2002), cocroflmeM M3 6a30BOM craHUMM h Mo6n/ibHbix craHUHii, CHa6>KeHHbix 
aHTeHHaMn c ynpaB/iaeMow anarpaMMoii HanpaB/ieHHocrw, b cooTBeTCTBMM c 
KOTopbiM b npoqecce o6MeHa MHcJjopMauneM Mo6w/ibHbie cranum b nay3ax Me>Kfly 
npuHMMaeMbiMM naKeTaMM aaHHbix ocymecre/ifljoT npoueaypy oriTMMM3ai4HM 
HanpaB/ieHMfl aHTeHHoro ziyna nnn o6ecneweHMfl KawecTBa cb«3h He Hwwe 
3aflaHHoro noporoBoro 3HaMeHHH. 

ripn ncno/ib30BaHMM M3BecTHoro cnoco6a o6MeHa wncpopMamieK 3HaqeHne 
KaqecTBa cba3h bo BpeMfl nepeflann MHCpopMauMn He onpeAe/iflrOT, mto MOweT 
npMBecru k noTepe Macru MHCpopMauMM npw yxyqiiieHMM KaMecrea cba3m b xoqe 
nepe,qaMM aaHHbix. B to we BpeMfl npw coxpaHeHMM npweM/ieMoro KaqecTBa cbjbm 
ocymecre/ieHMe npoueaypw oiitm m M3a ljm m HanpaB/ieHna aHTeHHoro Jiyna b Ka>wofi 
nay3e mq>kav npMHMMaeMbiMM naKeTaMM aaHHbix MoweT OKa3aTbca m3/imiiihmm. B 
pe3y/ibTaTe HeonpaBflaHHO yBe/WMKiBaeTCH ao/m BpeMeHM, 3aTpaHMBaeMaa Ha 
npoqeaypy onTHMM3aunM HanpaB^eHMfl aHTeHHoro Jiyqa, m, cooTBeTCTBeHHO, 
yNieHbiuaeTCfl ao/ia BpeMeHM, npiixoflflmaacfl Ha nepeaaqy caMux coo6meHnii. 

3a/jaMen 3a*B/iyieMoro M3o6peTeHMa flB/ia/iacb pa3pa6oTKa TaKoro cnoco6a 
• paflM0CB$»3M b 6ecnpoBOflHow ziOKa/ibHOM ce™, KOTopbiM 6bi o6ecneHM/i yMenbweHwe 
B/iMAHMfl npoqeflypbi onTHMM3aunn HanpaBJieHwa aHTeHHoro ziyqa Ha npoqecc 
nepe^aHM MHCpopMauHM 3a cneT Bbi6opa orrrnMa/ibHoro Mm-epsa/ia BpeMeHM T 
Me>Kfly OMepeflHbiMM npoqeccaMH ynoMflHyrotf onTHMM3aunM. 

nocraB/ieHHayj 3aaaHa pewaeTCfl TeM, mto b cnoco6e pa/tnocB«3n b 
6ecnpoBOflHOH /ioKa;ibHofi ce™, BK/uonaioineii no MeHbwefi Mepe oaho 
npneMonepeflaiomee ycrpowcTBo, cHa6>KeHHoe aHTeHHOM c ynpaB/iaeMofi 
fluarpaMMOM HanpaB/ieHHOc™, b cooTBeTCTBMM c KOTopbiM b npouecce o6MeHa 
MHCpopMauMew c KaKM.M-/in6o npneMonepeqaioLMMM ycrpoiiCTBOM ynoMHHyTotf ce™ c 
noMombio ynoM^HyToro npneMonepeaaiomero ycrpoficrBa npeflBapwe/ibHO 
ycraHaB/iMBaiOT noporoBoe 3HaMeni/ie KaMecrea cba3m H 0 , cooTBeTcreyromee 
3a/»aHH0My MMHHMa/ibHOMy KawecrBy cbh3m, nepMOflMMecKM no npMHUMaeMOMy 
cuma/iy onpefle/iaiOT TeKymee 3HaqeHMe Kaqecrea cbh3M Qcur, npw TeKymeM 
3HaMeHMii KaqecTBa cba3m Qcur MeHbweM noporoBoro 3HaneHHJi H 0 ocyinecTB/ifl»OT 
npoqecc onTHMM3auMM . HanpaB/ieHwa aHTeHHoro ziyna ao Tex nop, noKa TeKymee 
3HaMeHne Kaqecrea cbj»3m Qcur He 6yAer paBHbiM nnn He npeBbioiT noporoBoro 



3HaHeHM» H 0 . ComacHo M3o6peTeHMio, Aono/iHHTe/ibHO npeflBapwTe/ibHO 
ycraHaB/iMBaiOT noporoBoe 3HaneHHe KaMecrBa cb«3h H max/ cooTBeTcreyjomee 
3aAaHHOMy MaKCHMa/ibHOMy KaqecTBy cba3h, npn TeKymeM 3HaneHHH KaHecrea 

CBA3H Qcu,. OO/lbWeM MJ1M paBHOM BepXHeMy nOpOrOBOMy 3HaMeHMK) H max 

npoAO/iwaKDT ocymecTB/iflTb o6MeH MHcjjopMauweM, a npw TeKymeM 3HaHeHHH 
KaqecTBa cbj»3m Qcu r MeHbweM BepxHero noporoBoro 3HaMeHMfl H maX/ ho 6o/ibweM 
M/iM paBHOM HM>KHeMy noporoBOMy 3HaweHHK> H 0/ npoAO/i>KaiOT ocymecrB/iHTb 
o6MeH MHcjDopMaMMeki w npn btom qepe3 3aflaHHbiM HHTepBa/i BpeMeHH T 
ocymecrBJWKiT onepeAHOH npoqecc onTHMM3ai4nn HanpaB/ieHHH aHTeHHoro ziyna. 

npn ocymecTB/iGHMM paAMOCBA3M 3a5iB/iyieMbiM cnoco6oM TeKymee 3HaqeHne 
KaMecTBa cbji3m Qcu r cpaBHHBaioT He TO/ibKO c hmwhhm 3aA3HHbiM noporoBbiM 
3HaMeHweM H 0 , kbk b cnoco6e-npoTOTnne, ho h c BepxHMM 33AaHHbiM noporoBbiM 
3HaqeHMeM H max . B 3aBMCMMOcrn ot Toro, b Kanofi 30He 0Ka3biBaercfl TeKymee 
3HaqeHne KanecTBa cba3h Q cur/ /in6o OHepeAHyio onTMMH3aunK) HanpaB/ieHH* 
aHTeHHoro /iywa ne npoBOA*T (npn Q cur > H max )/ /ih6o OMepeAHyra npoueAypy 
onTMMM3ai4MM HanpaB/ieHna aHTeHHoro /iyMa npoBOAflT 4epe3 3aAaHHbiM nHTepBan 
BpeMeHH T (ripn H max > Qcur ^ H 0 ), /ih6o npoqeAypy onTMMM3auMH HanpaB/ieHHfl 
aHTeHHoro nyna HaMMHaiOT cpa3y noc/ie cpaBHenmi TeKymero 3HaqeHHfl KaMecrea 

CBH3H Qcur C nOpOTOBblM 3HaMeHMeM H 0 (npM Qcur < H 0 ). llpH 3TOM HHTepBa/1 

BpeMeHH T MOweT 6biTb 3aAaH nocroflHHbiM m/im MMeTb nepeMeHHoe 3HaMeHHe, 
HanpHMep, b 3aBHCMMOCTH ot TeKymero KawecrBa cba3h. B pe3y/ibTaTe 
yMeHbiuaeTCjj aojih BpeMeHH, 3aTpaMHBaeMaa Ha npoueAypw onTHMH3ai4HH 
HanpaB/ieHMfi aHTeHHoro /iyMa, h TeM caMbiM yBeni/iMHBaeTCH ao/ih BpeMeHH na 
nepeAaqy no/ie3HOH HHcJiopMauHH. 

Ha BpeMs npouecca onTMMH3auHH HanpaBiieHHH aHTeHHoro nyva mo>kct 
6biTb OCTaHOB/ieHa nepeAana nHcpopMaunn. 

Ha BpeMfl npouecca onTMMH3auHH HanpaB/ieHna aHTeHHoro ziyna Mo>KeT 
6biTb ocraHOB/ieH npweM HH0opMai4HH. 

npouecc onTMMH3auHH HanpaB/ieHMJi aHTeHHoro /iyqa MO>KeT 6biTb 
ocymecTBJieH cneAyiomHM o6pa30M. no MeHbiuen Mepe oamh pa3 H3MeHaioT 
HanpaB/ieHne am-eHHoro Jiywa, onpeAe/wioT KaMecrBO cb»3m npn k9>kaom hobom 
HanpaB/ieHHH aHTeHHoro Jiywa, cpaBHHBatOT 3HaneHH« KanecrBa cba3h, no/iyqeHHbie 



npn pa3/inMHbix HanpaB/ieHMflx aHTeHHoro JiyMa, onpenentuor HamiyMiuee H3 
no/iyMeHHbix npn pa3/iMMHbix HanpaB/ieHMax aHTeHHoro nyMa 3HaMeHMM KaMecrBa 
cb«3h m 3anoMMHaK)T ero b KaMecTBe TeKymero 3HaMeHM$i KaMecrBa cb*3m Qcu r . 
CooTBeTCTBeHHO, HanpaB/ieHne aHTeHHoro JiyMa ycraHaB/inBaK)T b KanecrBe 
TeKymero pj\s\ flaHHoro npneMonepeflaiomero ycrpoficTBa, nepeKnioMafl aHTenny b 
3to HanpaB^eHne. 

HanpaB/ieHne aHTeHHoro JiyMa mo>kho M3MeH$rrb no a3MMyry m/m/im yr/iy 
B03BbiujeHH5i, npn 3tom M3MeH^Tb ero HanpaB/ieHMe mo>kho nyTeM nepeK/irOMeHMH 
AnarpaMMbi HanpaB/ieHHOCTM aHTeHHbi. M3MeHeHne HanpaB/ieHM* aHTeHHoro /iyna 
MO>KeT 6biTb ocymecTB/ieHO m /iK)6biM ApyruM n3BecrHbiM cnoco6oM. 

fla/ibHefiujee yMeHbiueHne bjimahmh npoueaypbi onTMMM3aunM HanpaBJieHM* 
aHTeHHoro JiyMa Ha npouecc nepefla^n MHc|}opMaunM MoweT 6biTb flocrnmyTO, ec/iM 
npw onepeflHOM onpefle/ieHwi TeKymero 3H3MeHM5i KaMecrBa cb*3m Qcur 
flono/iHMTe/ibHO cpaBHMBaTb ero no MeHbiuew Mepe c oahmm 3a/iaHHb!M 
npoMe>KyroHHbiM noporoBbiM 3HaMeHneM Hj, yflOB/ieTBop^HDunMM cooTHOiueHwo: 
H 0 < Hj < H max/ r^e j = 1, 2, 3... N. B 3tom cnyqae Bbi6npaK)T n 3anoMMHaK)T b 
KanecTBe TeKymero nopora Hcu r (i) (rfle i - nop^AKOBbiM HOMep onepaunki 
onpe/ie/ieHMfl TeKymero 3HaMeHMfi KaMecrea cbh3m Q CU r c Hana/ia pa6oTbi 
npneMonepeflatomero ycrpoMCTBa) 6/iMwaMLuee CBepxy mjim CHH3y TeKymeMy 

3H3MeHMK) KaMeCTBa CBH3M Q cur OAHO M3 nopOTOBblX 3HaMeHMM H 0 , Hj MJ1M H max . B 
3aBMCMM0CTM OT OKpy>KaK)I±ieM 06CTaHOBKM Bbl6op 6/lH>KaMLlJerO K Qcur 3HaMeHMfl Hj 

CBepxy wm CHM3y MO>KeT MepeAOBaTbca. 

Ho oflHOMy BapnaHTy M3MeHeHne MHTepBa/ia BpeMeHM T npon3BOA^T, 
yHMTbiBan 3HaMeHne KaMecrBa cb*3m Q cur / a mmchho, MHTepBa/i BpeMeHM T 
yMeHbwaeTca, eoin npn onepeflHOM onpefle/ieHnn TeKymero 3HaMeHM* KanecrBa 
cb«3m Qcur Be/iMMMHa TeKymero nopora Hcurco yMeHbwaeTca, v\ yBe/iHMMBaioT, ecriM 
npw onepeflHOM onpeAe/ieHMM TeKymero 3HaMeHM« KaMecrBa cb*3m Qcur Be/iHMHHa 
TeKymero nopora Hcur(i) ' yBejiwMMBaenrca no cpaBHeHMK) c 3anoMHeHHbiM 
npeAUJecreyiomuM ero 3H3MeHneM Hcuro-i). 

no BTopoMy BapnaHTy M3MeHeHne nhrrepBa/ia BpeMeHM T npoM3BOAHT, 
yMMTbiBaa cocroflHMe OKpy>KaK>meM oGcraHOBKM, a mmchho, b cnyMae coxpaHeHM* 
3H3MeHM5i Hcur(i) npM oMep^AHOM onpeAe/ieHMM TeKymero 3HaMeHM* KaMecrBa cbjbm 



Qcur 3afl3HHblM MHTepBa/1 BpeMeHM T yBe/IMMMBaiOT, a npM M3MeHeHHM 3HaMeHMfl 

Hcuro) b 6o/ibLiiyK) M/iM MeHbwyK) cropoHy npw OMepeflHOM onpeAaneHnu TeKymero 
3HaMeHMfl KaMecTBa cbh3m Q^r 3aflaHHbiw HHTepBa/i BpeMeHM T yMeHbwaioT. 

Ec/iM ripn McreMeHMM BpeMeHM T 3HaMeHMe Hcur(i) ocra/iocb npe>KHMM, to no 
ApyroMy acneKTy M3o6peTeHM« onepeflHaa onTMMM3auMfi HanpaB/ieHMP aHTeHHoro 
Jiyqa MO>KeT 6brrb nponymeHa. 

npM ocymecTB/ieHMM yKa3aHHbix npoueflyp M3MeHeHM5i BpeMeHM T 
ko HTpo/i m py iot ero npefle/ibHbie 3HaneHMfl. flpM yMeHbLueHMM MHTepBa/ia BpeMeHM 
T, ero cpaBHMBaKDT c HanepeA 3aAaHHbiM MMHMMa/ibHbiM 3HaMeHMeM T mjn m npw T 
paBHOM m/im MeHbiueM Tmin MHTepBa/i BpeMeHM T ycranaB/iMBaiOT paBHbiM 3HaqeHMKD 
T mirv npM yBe/iM^eHMM MHTepBana BpeMeHM T, ero cpaBHMBaKDT c HanepeA 

3aAaHHb!M MaKCMMaflbHbIM 3H3MeHMeM T max m npM T paBHOM M/IM 60/lbLUeM T max 

MHTepBa/i BpeMeHM T ycraHaBJiMBaioT paBHbiM 3HaMeHMK) T max . B stom cnyqae 

MO>KeT 6blTb 3aAaH MaKCMMa/lbHblM MHTepBa/1 BpeMeHM T max/ npM AOCTM>KeHMM 

KOToporo b o6^3aTe^bHOM nop^AKe ocymecrB/ifliOT onTMMM3auMK) HanpaB/ieHM^ 
aHTeHHoro nyna 

KaMecTBO cb*3m mo>kho onpeAe/iflTb no MeHbiueM Mepe no OAHOMy 
napaMeTpy npMHMMaeMoro CMrHa/ia. HanpMMep, b xaMecrBe napaMeTpa 
npMHMMaeMoro CMma/ia mo>kho M3Mep$nrb ypoBeHb npuHMMaeMoro CMma/ia, 
OTHOiiieHMe ypoBHfl npMHMMaeMoro CMma/ia k ypoBHK) inyMa, K03cj)c|)MLiMeHT 
oujm6ok, OTHOLueHMe ypOBH^ npMHMMaeMoro CMma/ia k ypoBHK) . noMexM, ApyrMe 
M3BecrHbie napaMeTpw CMrHa/iai m KOM6MHauMM t3kmx napaMeTpoB. 

3aaB/ifleMoe M3o6peTeHMe noacHfleTCfl oieAyiomnMM rpacjDMnecKMMM 
MaTepManaMM. 

Ha c})Mr. 1 cxeMaTMMHo noKa3aHa 6ecnpoBOAHaa jiOKa/ibHaa ceTb, b kotopom 
ocymecTB/i5iK)T paAW0CBH3b 3a^B/i^eMbiM cnoco6oM. 

Ha cjwr. 2 m cjwr. 3 noKa3anbi npMMepw B03MO>KHbix nooieAOBaTe/ibHOcreM 
onepauMM, ocymecre/ifleMbix npMeMonepeAaiomMM ycrpoMCTBOM npM paAnocB^3M b 

COOTBeTCTBM M C 3aflBJlfleMblM CnOC060M npM 33A3HMM AByX nOpOrOBblX 3H3MeHMM 

KaMecrBa cb*3m H max m H 0 . 

Ha <pv\r. 4 - c})Mr. 7 noKa3aHbi npMMepw B03Mo>KHbix noaieAOBaTanbHoareM 
onepai^MM, ocymecre/ifleMbix npMeMonepeAatomuM ycrpoMCTBOM npM paAMOCBJBM b 
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cooTBeTCTBMM c 3aflB/weMbiM cnoco6oM npit flono/iHMTe/ibHOM 3aaaHHM OflHoro 
n po m e>KyTOM ho ro noporoBoro 3HaweHdfl KaqecTBa cbjbm Hj m ycraHOB/ieHMM 
TeKyutero nopora H arti) . 

Ha cjwr. 8 noKa33Ha OflHa M3 B03Mo>KHbix nocneflOBaTenbHocreM onepauufi, 
ocyiMecTB/uieMbix npweMonepeflaraLUHM ycrpoMCTBOM npn paflnocBfl3n b 

COOTBeTCTBMM C 3aflB/lfleMblM CnOC06OM npw flOnO/lHUTe/lbHOM 3aflaHMM HeCKO/lbKMX 

npoMe>xyTOMHbix noporoBbix 3HaMeHMM KaMecrBa cbjbm Hi, H 2 , H 3 . 

Ha cj)nr. 9 npwBeaeHO npoAO/DKeHwe nooieflOBaTe/ibHOCTM onepauwtf, 
noKa3aHHbix Ha 4>nr. 8. 

3aflB/weMbiM cnoco6 paAH0CBH3ci MoweT 6biTb ocymecrB/ieH b 6ecnpoBOflHOki 
/lOKa/ibHofi ceTn, M3o6pa>KeHHOM Ha cpnr\ 1. EecnpoBOflHaa JiOKa/ibHa* ceTb coctomt 
M3 CHa6>KeHHbix amreHHaMM 1 npweMonepeaaiomiix ycrpotfcTB 2, 3, 4, 5, 6, ... M, no 
MeHbiiieM Mepe oaho M3 KOTopbix CHa6>KeHO aHTeHHOM c ynpaB/iaeMotf /warpaMMOM 
HanpaB/ieHHOCTM. ripn o6MeHe MHc}>opMaL4ne£i, HanpnMep, Me>Kfly 
npneMonepe/iaiomMMn ycrpoMCTBaMM 2 m 5 nepBOHana/ibHO 3aflatOT noporoBoe 
3HaneHMe KanecrBa cbji3w Hmax m noporoBoe 3HaMeHne KaMecrea cba3m H 0 . 

3HaqeHne H mEX ycraHaB/iMBatoT b 3aBMCMM0CTM ot toto, b cootbstctb m m c 
K3KMM Me>KflyHapoflHbiM craHflapTOM cpyHKMMOHMpyeT WLAN (IEEE 802.11, IEEE 
802.11a, IEEE 802.11b m ISO 8802-11, HIPELAN Tuna 2), a TaiOKe y<HHTbiBaraT 
anpnopHbie craTMCTHMecKne AaHHbie o KaqecrBe cba3h b peanbHbix ycnoBmix 
pa6oTbi KOHKpeTHoPi ce™. 06bNH0 H max copTBeTCTByeT KaqecrBy cbjbm, npw 
kotopom K03c|)ct)MUMeHT own6oK MeHbiue 3aaaHHoro, onpefle/i«eMoro Tpe6oBaHMflMM 
no HaflejKHocTM nepeAami flaHHbix. 

3HaweHne H 0 ycraHaBJiMBaioT, mcxoah ko 3aflaHHoro MMHMMa/ibHoro KaMecrBa 
CBJI3M, npw kotopom eme bo3mo>kho ocymecTB/ieHMe paflwocBfl3M 6e3 noTepw 
MHc|)opMauMM. 06biMH0 H 0 cooTBeTcrByeT KawecTBy CBJ13M, npw kotopom 
K03{pcpnuneHT oujm6ok paseH rpaHMMHOMy 3HaMeHwo, AonycKaeMOMy Tpe6oBaHHHMM 
no Hafle^KHOCTM nepe,qam/i aaHHbix. 

Bo3mo>kho 3aflaHne noporoBbix 3HaMeHMM KaHecrea cb5)3m H max m h 0 , 
yMMTbiBaKDiiiee Tpe6oBaHwa ncno/ib3yeMbix ceTeBbix npoTOKO/iOB o6MeHa, HanpnMep, 
ynoMAHyrbie 3HaMeHnn Moryr ycraHaB/iMBaTbCfl tbkmm o6pa30M, HTo6bi 
o6ecneMMBa/icn npweM/ieMbiM ypoBeHb Ha/ie>KHOCTH coeflMHeHMfl no TCP npoTOKo/iy. 



fla/iee npneMonepeflaramee ycrpotfcTBO, HanpHMep 5, nepnoAHMeo<n no 
npuHUMaeMOMy curHa/iy onpeflan^eT TeKymee 3HaMeHne KanecTBa cb*3h Q cur n 

npOM3BOAHT CpaBHeHMe nO/iyMeHHOrO 3HaMeHHfl Qcur C HOporOBblMM 3HaMeHHflMH 

Hmax n H 0 (cm. o>ir. 2, rf\e noKa3aHa noaieAOBaTe/ibHocrb onepaqnM, npn kotopom 
BHana/ie Qcur cpaBHHBaeTca c H maX/ a 3aTeM c H 0/ n (jwr. 3, r^e noKa3aHa 
nocne/iOBaTenbHOCTb onepaunii, npn kotopom BHa^a/ie Qcu r cpa bh m BaeTca c H 0/ a 
3aTeM c H m ax). KaMecTBO CBA3M npneMonepeAajomee ycrpoMCTBO 5 onpefle/iaeT no 
MeHbLuefi Mepe no OAHOMy napaMeTpy npuHMMaeMoro cuma/ia, b lOMecTBe 
KOToporo Mower n3Mep^Tbc« K03(j)c|)MMMeHT olum6ok, ypoBeHb npwHMMaeMoro 
cuma/ia, OTHomeHwe ypoBH* npuHMMaeMoro aima/ia k ypoBHK) ujyMa hjiw ypoBHK) 
noMexn h /iK)6bie Apyrne H3Becmbie napaMeTpw cuma/ia. 

npn TeKymeM 3HaweHnn lOMecTBa cb*3h Qcur paBHOM h/im 6o/ibtueM 
Be/inquHbi H max npoAO/i>KaK)T ocyLuecTB/iflTb npneM h nepeAany MHcjDopMauMM, He 
npoBOAfl onTMMM3ai4MK> HanpaB/ieHne aHTeHHoro ziyna. 

npn TeKymeM 3HaMeHwn KanecrBa cba3H Qcur NieHbweM H 0 
npneMonepeAaK)mee ycrpoMcreo 5 HaMMHaeT npouecc onTMMH3ai4MM HanpaB/ieHna 
aHTeHHoro ziyqa aHTGHHbi 1, KOTopbiw noBTopaeT ao Tex nop, noKa TeKymee 
3HaMeHne KaMecrBa CBfl3M Qcur He OKaweTC* paBHbiM h/im 6o/ibLUMM H 0 . 
OnTHMM3aunK) aHTeHHoro ziywa aHTeHHbi 1 npi/ieMpnepeAatomee ycTpoftcTBO 5 
o6biHHO Bbino/iH^eT cneAyJOiMMM o6pa30M. l/l3MeHaeT oamh nnn HecKO/ibKO pa3 
HanpaB/ieHne aHTeHHoro /iyna, onpeRenna npn k3>kaom hobom HanpaB/ieHnn 
aHTeHHoro Jiywa 3HaweHne Kanecrea cbh3m. CpaBHMBaeT no/iyMeHHbie npn 
pa3nnMHbix HanpaBneHM^x aHTeHHoro Jiyna 3HaMeHHfl, onpeAerm* Han/iyMiuee M3 
no/iyneHHbix npn pa3nnMHbix HanpaB/ieHwax aHTeHHoro Jiyqa 3HaMeHMM KanecrBa 
cb*3h m 3anoMMHaeT ero b KaMecrBe TeKymero 3HaneHHfl KaMecrea cb«3M Qcur, a 3to 
HanpaB/ieHne 3anoMHHaeT b KanecTBe TeKymero ana npneMonepeAajouuero 
ycrpoficTBa, c kotophm ocyLuecTB/i^eToi o6MeH MHC^opMauneM. 

Ha BpeM« ocyLuecTB/ieHM^ npouecca onTMMM3aunM HanpaB/ieHna aHTeHHoro 
Jiywa MO>KeT 6biTb ocraHOB/ieHa nepqAa^a MHc^opMaunn npweMonepeAaiOLUHM 
ycrpoiicTBOM 5 bo n36e>KaHwe noTepb ashhux, nooiaHHbix npneMonepeAaKDmuM 
ycrpoftcTBOM 5 npw HeonTMMa/ibHbix no/iOKeHM^x aHTeHHoro Jiyqa. TaioKe, bo 
M36e>KaHne noTepb npwHUNiaeMbix AaHHbix, Ha sto spew* MoweT 6brrb ocraHOB/ieH 
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npweM MHcJ)opMauMM npweMonepeflaiOLUMM ycrpoficrBOM 5. 

B 3aBMCHM0crvi ot pacno/ioweHWfl b npocrpaHCTBe npneMonepeaaK)mero 
ycrpoMCTBa 2, c kotophm b paccMaTpuBaeMOM cnyMae npweMonepeAatomee 
ycrpOMCTBO 5 ocyinecTB/iaeT ceaHC cb$bh, HanpaB/ieHne aHTeHHoro Jiyqa 
M3M6H^eTCf? jih6o no a3MMyTy, /im6o no yr/iy B03BbiujeHMfl. 

HanpaB/ieHne aHT6HHoro ziyna aHTeHHbi 1 npi/ieMonepeflaJomero yorpowcTBa 
5 mo>kho n3MeH«Tb nyTeM nepeioiK)MeHM5i noiuaroBoro khh HenpepbiBHoro 
M3MeHeHM« no/ioweHwa AnarpaMMbi HanpaB/ieHHOc™ aHTeHHbi 1. 

ripn TeKymeM 3HaneHW4 Kaqecrea cb*3h Q cur MeHbiueM noporoBoro 3HaMeHna 
Hmax, ho 6o/ibLueM min paBHOM noporoBOMy 3H3MeHHK) H 0 npneMonepeaaK>mee 
ycrpoMCTBO 5 npoao/i>KaeT ocymecrB/iflTb nepeaany h npweM MHcj}opMai4Hki b 
TeMeHwe 3aflaHHoro HHTepBa/ia BpeMeHU T, no ncreMeHHK) KOToporo npwcrynaeT k 
onTMMM3aunM HanpaB/ieHkm aHreHHoro Jiyna, KaK onucano Bbiwe. 

Be/iHMHHa MHTepBa/ia BpeMeHU T 3aBMCMT ot CK^aflbiBatomnxca BHewHwx 
ycnoBnii o6MeHa MHC^opMauneM b KOHKpeTHOM JiOKa/ibHOM ceTH h MO>KeT K0/ie6aTbCfl 
ot coTbix aoneti ceKyHflbi ao aecflTKOB ceKynfl. 

C Lie/ibK) no/iyneHMfl Han6o/ibiuero scJxjDeicra ot npwMeHeHMfl 3aflB/iaeMoro 
cnoco6a o6Mena i/iHcjDopMaunew, noMMMO rpaHMMHbix noporoBbix 3HaMeHkifi KawecTBa 

CBA3W H maX H H 0 MO>KeT 6blTb flOnO/IHMTe/lbHO 3a/jaHO OflHO H/1H HeCKO/lbKO 

npoMe>KyTOMHbix noporoBbix 3HaneHnfi KaMecTBa cb9\3\a H j7 yflOB/ieTBop5?K)mnx 
cooTHOiueHMK): H 0 < Hj < H max , me j - 1, 2,... N, h TeKymee KaMecrBO cb*3h 

flOnO/lHMTe/lbHO CpaBHMBaHDT C Hj. 

FlpoMe>KyTOMHbie noporoBbie 3H3MeHMP KaMecrBa cb*3m Hj Moryr Bbi6npaTbca, 
HanpuMep, ncxo/w H3 Tpe6yeMoro K03cJ}<t>nm/ieHTa oqjm6ok npn pa3/iMMHbix 
cKopocrax nepeflaHM aaHHbix. 

B KaqecTBe TeKymero nopora Hcur(i) b btom cnyqae npHHMMarcrr n 3anoMHHaK)T 
6/iM>KaMiuee CBepxy win CHM3y k TeKymeMy 3HaMeHMK> KaMecrBy cbfbh Q cur oaho W3 

3H3MeHMM H max , Hj M/1M H 0 . 

Eoin npn owepeAHOM onpeAe/ieHMw TeKymero KaMecrBa cbh3h Q cur BenuMMHa 
TeKymero nopora Hcur(i) He v\3Memejcs\ m/im yBe/iuMWBaeTCfl no cpaBHeHMK) c 
3anoMHeHHbiM npeaiuecTByiomMM 3HaMeHneM, to mo>kho jim6o yBe/MHHBaTb 
MHTepBa/i BpeMeHU T (Ti = TVi + AT, rae i - nopfl/jKOBbiM HOMep onepaunn 
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onpefleneHnfl TeKymero 3HaM6HMfl KaMecrea cb*3m Q CU r c Hana/ia pa6o™ 
npneMonepeAatomero ycrpoMCTBa 5), jim6o nponycKaTb onepeAHyK) npoueflypy 
o run m H33 um m HanpaB/ieHM* aHTeHHoro /iyMa (J\ = T + iT). 

B flpyroM BapnaHTe pea/iM3aL4nn 3aflBrmeMoro cnoco6a, Mower 6biTb 
yMeHbiueH MHTepBa/i BpeMeHM T (J\ = Tu - AT), ec/in npM OMepeAHOM onpeAe/ieHMM 
TeKymero KaMecrea cbh3m Qcur Be/iMMUHa TeKymero nopora Hcur(i) M3MeHaeTCfl no 
cpaBHeHMO c 3anoMHeHHbiM npefliuecTByjoinnM ero 3H3MeHneM. 

npw yBennMeHHH MHTepBa/ia BpeMeHM T Me>Kfly OMepe^HbiMn npoueAypaMM 
onTMMM3auMM HanpaB/ieHMA aHTeHHoro Jiyna AononHMTe/ibHO mo>kho cpaBHMBaTb 
TeKymuM wmepsan BpeMeHM T\ c Hanepea 3aflaHHbiM MaKCMMa/ibHbiM MHTepBa/ioM 
BpeMeHH T ma x Me>KAy OMepeAHbiMM npoueflypaMM onTMMH3aun5iMM n npn Ti > T max b 
o65i3aTe/ibHOM nopaflKe HaMMHaTb 3Ty npoueAypy. CpaBHeHne Ti c T max no3BO/i*eT 
n36e>KaTb Hewe/iaTenbHoro Mpe3MepHoro yBe/inMeHnn TeKymero MhrrepBa/ia 
BpeMeHM T. 

AHa/iorMHHO, npM yMeHbiueHnn MHTepBa/ia BpeMeHM T Me>KAy OMepeAHbiMn 
npoueAypaNin onTMMM3ai4HH HanpaB/ieHMfi aHTeHHoro nyMa Aono/iHMTenbHO mo>kho 
cpaBHMBaTb TeKymuti MHTepBan BpeMeHM T c HanepeA 3aAaHHbiM MMHMMa/ibHbiM 

MHTepBa/lOM BpeMeHM T min Me>KAy OHepeAHbIMM npOUeAypaMM OnTMMM3aL4MflMM M 

npM Ti < T m i n b o6fBaTe/ibHOM nop^AKe HaHMHaTb 3Ty npoueAypy. CpaBHeHMe Ti c 
Tmin no3BO/iaeT M36e>KaTb He>Ke/iaTenbHoro Mpe3MepHoro yMenbweHMfl TeKymero 
MHTepBa/ia BpeMeHM T. 

HM>Ke paccMOTpeHbi npMMepbi ocymecrB/ieHM^ 3aflB/ifleMoro cnoco6a 

paAM0CB^3M B 6ecnpOBOAHOM JlOKa/lbHOM ceTM. 

npMMep 1 (cm. c|>iir. 2). 

ripMeMonepeAaramuM ycrpoMCTBaM 6ecnpoBOAHOM zioKa/ibHOM ceTM, 

Cj)y H KI4MO HM py K)me M B COOTBeTCTBMM C Me>KAyH3pOAHblM CT3 HA3pTOM IEEE 802.11, 

nepBOHaManbHo 3aAaiOT noporoBoe 3HaMeHMe KaMecrea cba3m H ma x = 10 aB m 
noporoBoe 3HaqeHMe KaMecrea cb*bm H 0 = 3 a&, mcxoa* M3 pea/ibHbix ycnoBMM mx 
pa6oTbi. KanecTBO cbh3m b ashhom npMMepe onpeAe/iajiocb KaK OTHOiueHMe ypoBHH 
npMHMMaeMoro cwma/ia k ypoBHK) ujyMa. 

npweMonepeAaiomee ycrpoMCTBO, HanpMMep, 5 (cm. cjwr. 1), 
ocymecTB/ifliomee npMeM m nepeAany MHcf)opMauMM, nepMOAMMecKM, HanpMMep 
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Mepe3 0,1 c onpeAe/meT TeKymee 3Ha«HeHne KaMecrBa cbh3m Qcu r no npuHMMaeMOMy 
cnma/iy. Ranee npneMonepeflaioLuee ycrpoficrBo npoM3BOflMT cpaBHeHne 
no/iyMeHHoro 3HaMeHna QcurC 3aaaHHbiM noporoBbiM 3H3MeHMeM H max . Ecjim TeKymee 
3HaHeHKie KaMecrBa cbh3m Qcur paBHO M/iM 0Ka3biBaeTcn 6ojibUJe H max (HanpMMep, 
q^,. = 40 flB, to npweMonepeAatomee ycrpoMCTBO npOAonwaeT npweM n nepeAawy 
MHCpopMauMM, He npoBOflfl npoue^ypy onTHMH3ai4MM HanpaB/ieHMH aHTeHHoro nyna. 

Ecjim Te«ymee 3HaMeHne KaMecrBa cbjbm Qcur 0Ka3biBaeTca MeHbiue H max 
(HanpMMep, Qcur = 5 fl6), to npneMonepefla>oiiiee ycrpoMCTBO Ranee ocyinecTB/iyieT 
cpaBHeHne QcurC H 0 . 

npn Qcur MeHbiueM H 0 (HanpMMep, Qcur = 1 A&), npneMonepeAaromee 
ycrpoiiCTBO npeKpamaeT nepeAaMy MHcfcopMauMM m HaHMHaeT npoueAypy 
onTMMM3ai4MM HanpaBJieHMfi aHTeHHoro nyMa, npw kotodom M3MeH*ieT oamh mjim 
HecKO/ibKO pa3 HanpaB/ieHwe aHTeHHoro ziyna, onpeAejww npw k3>kaom hobom 
HanpaB/ieHMM aHTeHHoro /iyna 3HaMeHwe KaMecrBa cbh3m. B 33bmcmmoc™ ot 
pscnojioweHMa b npocrpaHCTBe npueMonepeAaiomero ycrpoMCTBa, c KOTopbiM 
npneMonepeAaromee ycrpoMCTBO ocymecrB/iJieT ceaHC cbh3h, HanpaB/ieHMe 
aHTeHHoro /iyMa M3MeHHeTca /in6o no a3MMyTy, /im6o no yrny B03BbiuueHna. 
HanpaB/ieHHe aHTeHHoro JiyMa am-eHHbi 1 npneMonepeAaKDmero ycrpoMCTBa mo>kho 
kOMeHHTb nyTeM nepeicnioMeHMfl noiuaroBoro mjim HenpepbiBHoro M3MeHeHMfl 
nono>KeHHJi AnarpaMMbi HanpaBneHHOcru aHTeHHbi 1. 

HanpMMep, 3 pa3a M3MeHaeTCfl Ha 90° HanpaB/ieHMe aHTeHHoro /iyMa, npM 
3tom Q 90 = 3, Qiso = 8, Q270 = 14. nonyMeHHbie npM pa3/iMMHbix HanpaBneHMax 
aHTeHHoro /iyMa 3H3MeHMa Q 90 , Qiso m Q 27 o cpaBHMBaroTO) Me>KAy co6om m 
onpeAejiaercfl HaM/iyMiuee M3 no/iyMeHHbix npM pa3/iMMHbix nanpaBJieHMax 
aHTeHHoro JiyMa 3HaMeHMtf KaMecrBa cba3m (b HaiueM aiyMae Q270). Eoim 3to 
3H3MeHMe Q270 0Ka3biBaeTC5i paBHbiM M/iM 6oribLueM H 0/ (KaK b HaiueM cnyMae), to 
npMeMonepeAaroaiee ycrpoiicrBO 3anoMMHaeT ero b KaMecrBe TeKymero 3H3MeHM$i 
KaMecrBa CBH3M Q CU r/ a HsnpaBneHMe aHTeHHoro /iyMa 3anoMMHaer b KaMecrBe 
TeKymero rynn npMeMonepeAaiomero ycrpoMCTBa, c kotopum ocyiAecTB/ineTCfl 
o6MeH MH(J)opMa uMeM . Ecjim HaM6o/ibiuee 3H3MeHMe Q, M3MepeHHoe npM pa3/iMMHbix 
H3npaB/ieHM5ix aHTeHHoro nyMa, 0K33biB3eTca MCHbiue H 0 , to noBTopaeTCH 
npoijeAypa onTMMM3auMM am-eHHoro JiyMa ao Tex nop, noKa HaM6onbiuee M3 
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M3MepeHHblX 3H3M6HHM He OKa>KeTCfl 60/lbLUMM M/1M paBHbIM H 0 . 

npn Qcur 6o/ibiueM n/iM paBHOM Ho (HanpwMep, Q CU r = 8 a6), 
npneMonepeAaKHijee ycrpoMCTBO npokGBOAWT cpa'BHeHwe BpeMeHu t, nponjefliuero c 
MoneHTa oKOHMaHMJi npeflLuecTByKDLLieii npoueAypw onTMMH3aunM HanpaBJieHH* 
aHTeHHoro ziyna, c 3aflaHHbiM HHTepBa/iOM BpeMeHu T Me>KAy AsyM* coceAHUMM 
npoueAypaMM onTHMH3aiiw/i (HanpHMep, T = 1 c). Ecnn BpeMfl onepeAHofi 
onTMMH3aunM eme He HacTynw/io, npweMonepeAaiomee ycrpoMCTBO npoAO/i>KaeT 
npweM m nepeAany MHcjDopMauMM, a nocne npoiuecTBMfl 3aAaHHoro MHTepBa/ia 
BpeMeHM T ocymecTB/iHeT OMepeAHyio npoueAypy onTMMH3aunn HanpaB/ieHwa 
aHTeHHoro ziywa. 

OnwcaHHbie Bbiuie onepaunn noBTopflK>T npw k3>kaom OMepeAHOM 
onpeAe^eHnn Qcur- 

TaKMM o6pa30M, b 3aBMCHMOcrn ot Be/iuMMHbi Qcur/ Bbi6wpaeTCfl oahh H3 Tpex 
pe>KMMOB pa6oTbi npneMonepeAaK)inero yctpoMCTBa, a HMeHHo: npw Qcur ^ H ma x 
ocyiyecTB/i«K)T npneM m nepeAaMy nH<t>opMauwn, He npoBOAfl onTHMH3aunw 
HanpaB/ieHwa aHTeHHoro nyna, npn Hm ax > Qcur ^ H 0 ycraHaB/inBarOT 3aAaHHbifi 
MHTepBa/i BpeMeHu T Me>KAy OMepeAHbiMM npoueAypaMM onTMMH3ai4MH 
HanpaB/ieHMfl aHTeHHoro JiyMa, jik6o npn Qcur < H 0 cpa3y HaMMHaKDT npouecc 
onTMMM3auwM HanpaB/ieHna aHTeHHoro /iyMa. 

npiiMep 2 (cm. c£nr. 3). 

npneMonepeAaKDLUHM ycrpoiiCTBaM 6ecnpoBOAHofi ziOKa/ibHOM ce™, 
cbyHKUi/iOHnpyromefi b cooTBeTCTBMM c Me>KAy Ha poAH bi m craHAapTOM IEEE 802.11a, 
nepBOHaMa/ibHO 3aAaK)T noporoBbie 3HaMeHM5i Kanecrea cba3m H ma x = 40 aB h 
H 0 = 5 a&, hcxoa* H3 pea/ibHbix ycnoBnii mx pa6oTbi. KanecrBO cba3h b abhhom 
npuMepe onpeAe/ifl/iocb KaK OTHomeHne ypOBHH npuHMMaeMoro cuma/ia k ypoBHK) 
noMexn. 

fla/iee npneMonepeAaiomee ycrpoficrBO, ocymecrB/ifltomee npweM h 
nepeAaqy wHcfropMauiw/i, npow3BOAHT Te >Ke onepauwt, mto h b npuMepe 1, ho 
CHana/ia ocymecrB/iaeT cpaBHeHMe QcurC noporoBbiM 3HaMeHtteM KaMecrea cbh3m H 0 , 
a 3aTeM, npw Qcur > H 0 , npon3BOAHT cpaBHeHne c H ma x. 

ilpMMep 3 (cm. cJ)Mr. 4). 

flpneMonepeAaJOiiiMM yarpoficTBaM 6ecnpoBOAHott jioKa/ibHofi ce™, 
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cfiyHKUMOHMpyraineM b cooTBeTCTBUM c Me>KflyHapoflHbiM craH/iapTOM IEEE 802.11b, 
nepBOHaMa/ibHO 3aaaioT b bhaq K03(J)cpMLiM6HTa olum6ok noporoBbie 3HaMeHMH 
KaMecrBa cba3m H ma x = 10" 7 , H 0 = 10" 4 m oaho npoMe>KyTOMHoe noporoBoe 3HaqeHne 
KaMecrBa cb«3m Hi = 10" 5 , yAOBJiereopfliomee cooTHOiueHMio: H 0 < Hi < H max (b 
stom oiynae N = 1). TaioKe 3aflak)T HaMa/ibHbiM MHTepBan BpeMeHu Me>Kfly 
coceflHMMM npoueflypaMM orrn<iMM3ai4MM aHTeHHoro /iyna To = 0,1 c. B KaMecrBe 
napaMeTpa KaMecrBa cba3m b AaHHOM npuMepe npnHMMa/icn KoacptpnuneHT owm6ok, 
noKaabiBaiomMM, Ha KaKoe KOJiMMecreo 6mt nHcpopMaunw npMXOAMTca orhb oiun6Ka. 

npneMonepeflaramee ycrpoMCTBO, ocymecrBJiflioinee npneM m nepeAaMy 
MHc|)opMaunM, nepnoflMMecKM, HanpMMep Mepe3 0,1 c onpeae/ifleT TeKymee 
3HaneHne KaMecrBa cba3m Qcur no npMHMMaeMOMy CMma/iy. fla/iee 
npneMonepeflaK)tiiee ycrpoMcreo npon3BOflHT cpaBHeHwe no/iyMeHHoro 3HaMeHMfl 

QcurC 33flaHHblM nOpOrOBbIM 3H8MeHMeM Hmax- 

Eoim TeKymee 3HaMeHMe KaMecrBa cbjbm Qcur paBHO mjim 0Ka3biBaeTCfl 
60/ibiue H max (HanpMMep, Qcur = 10" 8 ), to npMeMonepeAaiomee ycrpotfcTBO 
npoAon>KaeT npneM m nepeAaMy MHcpopMauMM, He npoBOAfl npoueAypy 
onTMMM3aunn HanpaB/ieHiifl aHTeHHoro nyMa. 

Ec/iM TeKymee 3H3MeHne KaMecrBa cbjbm Qcur 0Ka3biBaeTca MeHbiue H ma x 
(HanpMMep, Qcur = 5-10" 5 ), to npMeMonepeAaiomee ycrpoMCTBO Ranee ocyinecTB/isieT 

CpaBHeHMe Qcur c Hi. 

npM Qcur MeHbiueM Hi npMeMonepeAaiomee ycrpoMCTBO ocymecrB/iyieT Aanee 

CpaBHeHMe Qcur c H 0 . 

Eoim b pe3y/ibTaTe cpaBHeHMfl OKa3a/iocb, mto Q CU r MeHbiue H 0 (HanpMMep, 
Qgu,. = 310" 4 ), npMeMonepeAaiomee ycrpoMCTBO ocymecrB/iaeT Te >Ke onepauMM 
onTMMM3auMM HanpaB/ieHMji aHTeHHoro ziyMa, mto m b npMMepe 1 npM Qcur < Ho. 

npM Qcur 60/lbUJeM MJ1M paBHOM H 0 (HanpMMep, Qcur =510" 5 , KaK npMHMMa/lOCb 

Bbiiue), npMeMonepeAaiomee ycrpoMCTBO npMHMMaeT m 3anoMMHaeT b KaMecrBe 
TeKymero nopora Hcur(i) 6/iM>KaMiiiee CHM3y 3HaMeHMe H 0 . 

npM Qcur 6o/ibiijeM Hi (HanpMMep, Qcur = 510" 6 ) npMeMonepeAaiomee 
ycrpoMCTBO npMHMMaeT m 3anoMMHaeT b KaMecrBe TeKymero nopora Hcur(i) 3H3MeHMe 
Hi. 

Aa/iee npMeMonepeAaiomee ycrpoMcreo cpaBHMBaeT TeKymMM nopor H cur (i) c 
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ycraHOB/ieHHOM npM npeflbiflymeM onpeAe/ieHMM Qcur TeKymMM noporoM Hoiro-i). 

Eoim 3HaMeHne TeKymero nopora Hcuro ocranocb npewHMM (oieAOBaTe/ibHO, 
ycnoBna pa6oTbi b ceTM cra6n/ibHbie), to yBe/iMMMBaeTca MHTepBa/i BpeMeHM T 
Mewy flByMn coceflHMMM npoueAypaMM orrn<iMM3auMM, nepBOHaMa/ibHo paBHbiM 
0,1 c, Ha Be/iMMMHy AT, HanpuMep, Ha 0,01 c (T, = T,-i + AT, rAe i - nopaAKOBbi* 
HOMep onepauMn onpeAe/ieHM* TeKymero 3HaMeHM* KaMecrBa cb*3m Qcur c HaMa/ia 
pa6oTbi npweMonepeAatomero ycrpoMCTBa). 

ripn M3MeHeHMM 3HaMeHMfl TeKymero nopora H C ur(o no cpaBHeHMio c 
npeALuecTByiomMM 3HaqeHneM Ha,r(i-i) (oieAOBaTe/ibHO, yoioBna pa6oTbi b cstm 
Hecra6wibHbie), yMeHbwaeTca MHTepBa/i BpeMeHM T Me*Ay AByMfl coceAHMMM 
npoueAypaMM onTWMM3aunM Ha Be/iMMMHy AT. 

Ec/in BpeMfl OMepeAHOM onTMMM3auwM eme He Hacrynn/io, 
npneMonepeAaioiAee ycrpoMCTBO npoAO/waeT npweM m nepeAaqy MHCpopMauMM, a 
nocne npowecreM* MHTepBa/ia BpeMeHM T ocymecrB/weT onepeAHyio npoueAypy 
onTMMM3aunM HanpaB/ieHMH aHTeHHoro ziyMa. 

OnucaHHbie Bbiiue onepaunn noBTopatOT npn kb>kaom onepeAHOM 

OnpeAe^eHMM Qcur. 

npMMep 4 (cm. (|>Mr. 5). 

npneMonepeAaK)iAMM ycrpotfcrBaM 6ecnpoBOAHOM JiOKa/ibHOM ceTM, 
(pyHKUMOHMpytomew b cooTBeTCTBMn c Me>KAyHapoAHbiM craHAapTOM IEEE 802.11b, 
nepBOHana/ibHO 3aAaiOT noporoBbie 3HaMeHMH KaMecrBa cbjbm H max = 15 aB, 
Ho = 4 A5 m oaho npOMe>KyTOMHoe noporoBoe 3HaMeHMe KaMecrBa cbjbm Hi = 7 a6, 
yAOB/ieTBopyiiomee cooTHomeHMio: H 0 < Hi < H max (b 3tom oryMae N = 1), a TaKxe 
3aAatoT MaKCMMa/ibHO AonycrwMbift MHTepBa/i BpeMeHM Me>KAy coccahmmm 
npoueAypaMM orn*MMH3auMM HanpaB/ieHMa aHTeHHoro JiyMa T ma x, paBHbiM, 
HanpMMep, 10 c. 

npMeMonepeAaKDmee ycrpoMCTBO, ocymecrB/ifltoiuee npMeM m nepeAaMy 
MHCpopMauMM, npow3BOAMT Te >Ke onepauMM, mto m b npMMepe 3, ho CHaMa/ia 

OCymeCTB/lfleT CpaBHeHMe Qcur C noporOBblM 3HaMeHMeM Ho, a 33TeM npM Qcur > H 0 , 

npoM3BOAMT cpaBHeHMe Qcur c Hi m Aono/iHMTe/ibHO, b aiyMae yBe/iMMeHMJi 
Mm-epBa/ia BpeMeHM Me*Ay coccahmmm npoueAypaMM onTMMM3auMM, cpaBHMBaeT 

3T0T yBe/lMMeHHbIM MHTepB3/l BpeMeHM C MaKCMMBJIbHO AOnyCTMMblM T max . 
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npMMep 5 (cm. cpMr. 6). 

npneMonepeflawmuM ycrpoMCTBaM 6ecnpoBOAHow noKa/ibHOM ceTH, 

CpyHKUMOHMpyKDlHeM B COOTBeTCTBMM c MOKAyHapOAHbIM craHflapTOM IEEE 802.11b, 

nepBOHaMa/ibHo 3aAaK>T noporoBbie 3HaMeHMH KaMecrBa cbjbm H ma x = 13 aB, 
H 0 = 4 flB m oaho npoMe>KyTOMHoe noporoBoe 3HaMeHne KaMecrBa cba3m Hi = 7 aB, 
yaoB/ieTBopaiomee cooTHOuieHMJo: H 0 < Hi < H max (b stom cnyqae N = 1), a TaioKe 
3aflaioT HaMa/ibHbm MHTepBa/i BpeMeHM mokay coceAHMMM npoueAypaMM 
onTHMM3auwM aHTeHHoro /iyMa To = 0,15 c. 

fla/iee npneMonepeflatomee ycrpoMCTBO, ocymecrB/ijiioLuee npneM m 
nepeAany MHcpopMauMM, npOM3BOAMT Te >Ke onepaunn, mo w b npuMepe 3, ho 
CHaMa/ia ocyiuecre/iaeT cpaBHeHMe QcurC noporoBbiM 3HaMeHneM KaMecrBa cbjbm Hi, 
a 3aTeM npn Qcur > Hi npon3BOAHT cpaBHeHne c H ma x, npwHMMaeT m 3anoMMHaeT KaK 
TeKymwM nopor Hcur(o 6/iMwaMwee cBepxy noporoBoe 3HaMeHne Hi mjim H max . Eoim, 

HanpMMep, Qcur PBBHO 9 AB, TO Hcur(i) yCTaHaB/lMBaeTC* paBHbIM 3HaHeHMK) H max . 

Eoim npM noaieAyJomux M3MepeHM*x Qcur 6yAeT jiewaTb b nHTepBane Me>KAy H : m 
Ho (HanpMMep Qcur OKawefCfl paBHbiM 6aB, to b decree H CU r(i) npuHMMaeTca 
3HaMeHne Hi. 

IlpuMep 6 (cm. (pur. 7). 

npneMonepeAaraiAUM ycrpoMCTBaM 6ecnpoBOAHOM jioKa/ibHOM ce™, 
cpyHKUMOHnpyKDiAeki b cooTBeTCTBMM c Me>KAyHapoAHbiM craHAapTOM IEEE 802.11a, 
nepBOHaqa/ibHO 3aAai0T noporoBbie 3HaMeHnn KaMecrBa cba3m H max = 12 aB, 
Ho = 4 AB m oaho npoMe>KyTOMHoe noporoBoe 3Ha<HeHne KaMecrBa cbjbh Hi = 6 aB, 
yAOB/ieTBOpatomee cooTHOiueHwo: H 0 < Hi < H max (b stom aiyMae N = 1), a TaioKe 
HaMa/ibHbiw MHTepBan BpeMeHM Me>KAy coccahmmm npoueAypaMM onTMMM3auMM 
am-eHHoro nyMa T 0 = 0,15 c m MaKCMMa/ibHbiM MHTepBa/i Me>KAy coceAHMMM 
npoueAypaMM onTMMM3auMM aHTeHHoro /iyMa T max = 2 c. 

npMeMonepeAaiomee ycrpoMCTBO, ocymecrB/iaiomee npMeM m nepeAaMy 
MHcjiopMauMM, nepMOAMMecKM, HanpMMep Mepe3 0,15 c onpeAe/iaeT TeKymee 
3H3MeHMe KaMecrBa cbjom Qcur no npMHMMaeMOMy cMma/iy. Aa/iee 
npMeMonepeAaiomee ycrpoMCTBO npOM3BOAMT cpaBHeHMe no/iyMeHHoro 3HaMeHM* 
Qcur c 3aAaHHbiM noporoBbiM 3H3MeHMeM Hmax. Ectim TeKymee 3H3MeHMe KaMecrBa 

CBA3M Qcur P3BH0 MJ1M 60flbUJe Hmax (HanpMMep, Qcur = 16 AB), TO 
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npweMonepeAaiomee ycrpoflcrBO npoAOJiwaeT npweM m nepeAany MHCpopMauMM, He 
npoBOA^ npouecc onTMMM3aunM HanpaB/ieHMn aHTeHHoro Jiyna. 

Ecnw TeKymee 3HaneHne KaMecrea cbji3m' Qcur 0Ka3biBaeTCfl MeHbiue H ma x 
(HanpMMep, Qcur = 5 aB), to npweMonepeAaiomee ycrpoMCTBO nanee ocymecTB/ineT 
cpaBHeHwe Qcur c Hi. 

npw Qcur MeHbtueM Hi npHeMonepeAaromee ycrpoMCTBO ocymecrB/ifleT Ranee 

CpaBHeHUe Qcur c H 0 . 

Ecnn b pe3y/ibTaTe cpaBHeHM* OKa3anocb, mto Q cur MeHbiue H 0 (HanpuMep, 
Qcur = 3 A6), npneMonepeAaK)mee ycrpoMCTBO ocymecTB/iaeT Te we onepaunw, mto 
h b npMMepe 1 npn Qoir < Ho. 

npM Qcur 60/lbllJeM MJ1M paBHOM H 0 (HanpMMep, Qcur = 5 aB, KaK npMHMMa/lOCb 

Bbiuie), npneMonepeAaramee ycrpoMCTBO npMHMMaeT m 3anoMHHaeT b KaMecrBe 
6/in>KaMUjero CBepxy TeKymero nopora Hcur(o 3HaMeHwe Hi. 

npw Qcur 6o/ibweM Hi (HanpMMep, Qcur = 8AB) npneMonepeAaromee 
ycrpoMCTBO npuHMNiaeT m 3anoMi*iHaeT b KaMecrBe 6/in>KaMujero CBepxy TeKymero 

nopora Hcur(i) 3HaMeHne H max - 

fla/iee npweMonepeAaiomee ycrpoficrBO cpaBHMBaeT TeKymMM nopor Hcur(i) c 
ycraHOBneHHbiMM npu npeAbiAymeM onpeAeneHMM Qcur noporoM Hcur(i-i). 

Ecnw 3HaMeHne Hcu r (i) nopora ocraeTCfl Hen3MeHHbiM npw oMepeAHbix 
onpeAeneHMJix Q cur (yoiOBna pa6oTbi b ce™ craemibHbie), to nponycKaeTca 
OMepeAHan npoueAypa onTMMH3aunw HanpaB/ienna aHTeHHoro /iyMa. B stmx 
ycnoBkiax npoueAypa onTMMM3aMW>i npoBOAHTOj Jirnub npw McreHeHMM BpeMeHU 
Tmax, npoiueAiuero nocne npoBeAeHMfl npeAbiAymew npoueAypw onTHMH3aunn 
HanpaB/ieHMn aHTeHHoro /iyMa. 

npw M3MeHeHMM 3HaMeHMfl nopora Hcuro) no cpaBHeHMJO c npeAwecrByioiuMM 
3HaMeHneM Hcur(i-i) (yoiOBMfi pa6oTbi b ceTM Hecra6n/ibHbie) OMepeAHyio npoueAypy 
onTMMM3aunM HanpaB/ieHi/ta aHTeHHoro nyMa npoBOA*T npw ncreMeHMM BpeMeHM T 0/ 
npoiueAiuero c MOMeHTa oKOHMaHwa npeAbiAymew onTMMM3aunM. 

OnwcaHHbie Bbiiue onepam-m noBTOpaiOT npw k3>kaom oMepeAHOM 

onpeAeneHMM Qcur- 

npMMep 7 (cm. cpnr. 8 m cpwr. 9). 

npneMonepeAaiomMM ycrpotfcrBaM 6ecnpoBOAHofi JioKajibHoil ce™, 
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(feyHKUMOHkipyiometi b cooTBeTCTBM m c Me>KflyHapoflHbiM craHflapTOM IEEE 802.11a, 
nepBOHaqa/ibHO 3aflaiOT noporoebie 3HaMeHMfl KaMecrBa cb«3m H max = 30 aB, 

H 0 = 5 flB M TpVt npOMOKyTOMHblX nOpOTOBblX 3H3MeHMM KaMeCTBa CBA3M Hi = 10 fl6, 

H 2 = 15 a6, H 3 = 10 aB, yAOBJieTBopfltomne cooTHOiueHMio: 

Ho < Hi < H 2 < H 3 < H max (b 3tom aiyMae N = 3), a TaioKe naMa/ibHbiM w-rrepBa/i 
BpeMeHM Me>KAy coceAHMMM npoueAypaMM onTHMM3aunM aHTeHHoro JiyMa 
To = 0,15 c m MaKCMMa/ibHbiw MHTepBa/i Me>KAy coceAHUMM npoueAypaMM 
onTMMM3auMM aHTeHHoro JiyMa T ma x = 2 c. 

npweMonepeAaiomee ycrpoMCTBO, ocymecTB/iJiiomee npneM m nepeAaMy 
HHcpopMauMM, nepnoAMMecKM, HanpMMep Mepes 0,1c onpeAe/iaeT TeKymee 
3HaMeHne KaqecTBa cbhsm Qcur no npuHUMaeMOMy cnma/iy. Aa/iee 
npiieMonepeflaKDinee ycrpoMCTBO npon3BOAWT cpaBHeHMe no^yMeHHoro 3HaMeHM* 
c 33AaHHbiM noporoBbiM 3H3MeHneM H ma x. Eoim TeKymee 3Ha<-ieHne KaMecrBa 

CBA3M Qcur P3BH0 MJ1M 60/lbUJe H max (HanpMMep, Qcur = 35 aB), to 

npneMonepeAaiomee ycrpoMCTBO npoAO/iwaeT npneM m nepeAaMy MHCpopMaunn, He 
npoBOAfi npoueAypy onTMMM3aunn HanpaB/ieHna aHTeHHoro JiyMa. 

Eoim TexyiAee 3HaMeHne KaMecrBa cba3m Qcur OKa3biBaeTca MeHbine H max 
(HanpMMep, Qcur = 8 aB), to npMeMonepeAaHDmee ycrpoMCTBO Aa/iee ocyiuecTB/iaeT 

CpaBHeHMe Qcur c H 3 . 

npM Qcur MeHbiueM H 3 npMeMonepeAafomee ycrpoMCTBO ocymecTB/iaeT Aa/iee 
nooieAOBaTenbHoe cpaBHeHMe Q CU r c H2, Hi m Ho. 

B paccMaTpM saeMOM c/iyMae (Qcur = 8 aB) b KaMeciBe TeKyiuero nopora H^i) 
npMHMMaeTca 6/iM>KaMUJee 6o/ibwee no BenMMMHe Te«yiueMy KaMecTBy cb*3m Qcur - 
npoMe>KyTOMHoe noporoBoe 3H3MeHMe Hi = 10 aB. 

Eoim b we pe3y/ibTaTe cpaBHeHMfl OKa3a/iocb, mto Qcur MeHbiue H 0 
(HanpMMep, Qcur = 4 aB), npMeMonepeAaioiMee ycrpoMCTBO ocymecrB/iaeT Te we 
onepaqMM, mto m b npMMepe 1 npM Qcur < Ho- 

fla/iee npMeMonepeAaiomee ycrpoMCTBO cpaBHMBaeT TeKymMM nopor Hcur(i) c 
ycTaHOB/ieHHbiM npM npeAWAymeM onpeAe/ieHMM Qcur noporoM Hcur(i-i). 

Eoim 3HaMeHMe TeKymero nopora ocraeTCfl HeM3MeHHbiM npM OMepeAHbix 
onpeAeneHMflx Qcur (ycnoBMfl pa6oTbi b ceTM ara6M/ibHbie), to nponycKaerca 
OMepeAHan npoueAypa onTMMM3auMM aHTeHHoro nyMa. B 3tmx ycnoBMsx npoueAypa 
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onTMMM3aunn npoBOAMTCfl iinujb npw ncreHeHMM BpeMeHu T max/ npotueflinero nocne 
npOBeAeHwa npeflbiflymew npoueaypbi onTHMM3aunn aHTeHHoro ziywa 

npn w3MeHeHnn 3HaMeHM« TeKymero nopora no cpaBHeHMK) c 
npeAinecTByioinMM 3HaqeHneM (yc/iOBHa pa6oTbi b ceTM Hecra6nnbHbie) OMepeAHyio 
npoueAypy npoBOA^T npn HcreneHHH BpeMeHu T 0 , npoweAwero c MOMei-rra 
OKOHMaHM^ npeAbiflymew onTHMM3aunM aHTeHHoro ziyMa. 

OnucaHHbie Bbiiue onepaunn noBTopfiKn* npw k3>kaom oMepeflHOM 
onpefle/ieHnn Qcur. 

OieflyeT OTMeTMTb, mto npHBeAeHHbiMH Bbiiue npMMepaMM He 
orpaHMMHBaK)TC5i B03MO>KHbie BapnaHTbi ncno/ib30BaHMH 3a«B/ipeMoro cnoco6a 
o6MeHa MHcjDopMauneM b 6ecnpoBOflHOM /lOKa/ibHOM ce*™. 
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OOPMW1A M30BPETEH Mfl 

1. Cnoco6 paAwocBfl3M b 6ecnpOBOAHofi /lOKa/ibHofi ceTH, BK/iiOMarOineii no 
MeHbtuew Mepe oaho npweMonepeAaiomee ycrpoftcTBO, cHa6>KeHHoe aHTeHHOM c 
ynpaB/weMOM flMarpaMMOM HanpaB/ieHHoarn, 3aK/HOMaK)inM&ca b tom, mto c 
noMombio ynoMHHyToro npweMonepeAaioiMero ycTpoficrea c ynpaB/iaeMotf 
AwarpaMMOM HanpaB/ieHHoc™ ocymecrB/ifliOT o6Men mfyopMaunew c KaKMM-/in6o 
npneMonepeAa»omMM ycrpoMCTBOM ce™, b npouecce o6MeHa wHcfcopMauweK 
nepnoAHMecKM no npuHMMaeMOMy cnmajiy onpeAe/iaioT Teicymee 3HaMeHwe 
KaMecrBa cbjbh Qcur m nepnoAMMecKM ocymecrB/mioT npoqecc onTHMW3aunn 
HanpaB/ieHMfl am-eHHoro JiyMa, npw stom npeABapirre/ibHO ycraHaB/iHBaioT 
noporoBoe 3HaneHMe KaMecrBa cbh3m H 0/ cooTBeTCTByioinee 3aAaHHOMy 

MMHHManbHOMy KaMeCTBy CBH3M, M npM TeKymeM 3HaMeHW4 Ka^eCTBa CB513H Qcur 

MeHbiueM ynoMflHyToro noporoBOro 3HaMeHM5i H 0 ocymecrB/iflrOT ynoMflHyrbiti 
npouecc onTMMM3aunM HanpaB/ieHna aHTeHHoro JiyMa ao Tex nop, noKa TeKymee 
3HaMeHne KaMecrea cb«3m Qcur He 6yAeT paBHbiM v\nv\ He npeBbicuT ynoMaHyroro 
noporoBoro 3HaMeHkm H 0 , oT/iimaiomHMCsi TeM, mto Aono/iHUTe/ibHO 
npeABapMTe/ibHO ycraHaBJiMBaiOT noporoBoe 3HaMeHue KaMecrBa cba3m H ma x, 
cooTBeTCTByKDmee 3aAaHHOMy Ma KCMMa/ibHOMy KaMecrBy CBa3M, npn btom npn 
TeKymeM 3HaMeHHn KaMecrBa cba3m Qcur 6o/ibiueM win paBHOM ynoMAHyroMy 
noporoBOMy 3HaqeHMK) H ma x npoAO/iwaiOT ocymecrB/i*Tb o6MeH MHcpopMaquetf, a 
npn TeKymeM 3HaHeHMM KaMecrBa cba3m Qcur MeHbiueM ynoMHHyToro noporoBoro 
3HaqeHMfl H max , ho 6ojibiueM m/im paBHOM ynoMAHyroMy noporoBOMy 3HaMeHMfo H 0/ 
nepe3 3aAaHHbiw MHTepBa/i BpeMeHM T ocymecrBJiaioT OMepeAHotf npouecc 
onTMMM3aunM HanpaB/ieHwa aHTeHHoro Jiyna. 

2. Cnoco6 no n. 1, OT/ivmaiomMMCfl TeM, mto Ha BpeM* ynoMHHyroro 
npouecca onTM m M3a um m HanpaBJieHWfl airreHHoro JiyMa ocraHaB/inBaiOT nepeAaMy 

MHCpOpMaUMM. 
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3. Cnoco6 no n. 1, ornma\o\wnca TeM, mto Ha BpeMH ynoMflHyroro 
npoqecca onTMMM3aunM HanpaB/ieHna am-eHHoro JiyMa ocraHaB/WBaioT npweM 

MHCj)OpMaUMM. 

4. Cnoco6 no n. 1, OT/inMatomwMCfl TeM, mto npw ynoMaHyroM npouecce 
onTMMM3auMM HanpaB/ieHwa aHTeHHoro nyMa no MeHbwefl Mepe oahh pa3 w3MeHflK>T 
HanpaB/ieHne am-eHHoro JiyMa, npw Ka>KflOM hobom HanpaBneHMM aHTeHHoro nyMa 
onpeAe/ifltOT 3HaMeHwe KaMecrBa cbjbh, onpeAe/iflKDT 6o/ibiuee H3 no/iyMeHHbix npn 
pa3/iMMHbix. HanpaB/ieHMJix aHTeHHoro JiyMa 3HaMeHnK KaMecrBa cbjbm h 
3anoMMHa>OT ero b KaMecrBe TeKymero 3HaMeHM5i KaMecrBa cba3m Qcur. 

5. Cnoco6 no n. 4, oTJiMMaKHUfMCfl TeM, mto HanpaB/ieHne aHTeHHoro JiyMa 
M3MeH5iiOT no a3MMyTy m/m/iki ymy B03BbiiueHMfl. 

6. Cnoco6 no n. 4, oTJiMMaioiuMMCfl TeM, mto HanpaB/ieHne aHTeHHoro JiyMa 
M3MeHaKDT nyTeM nepeKnioMeHMfl AnarpaMMbi HanpaB/ieHHOcru am-eHHbi. 

7. Cnoco6 no n. 1, OT/iMMaioiiiMMCfl TeM, mto Aono/iHMTe/ibHO 
npeflBapMTe^bHO ycraHaBJiktBaiOT no MeHbwetf Mepe oaho npoMe>KyTOMHoe 
noporoBoe 3HaMeHne KaMecrBa cba3m Hj, yAOBJieTBopyuomee cooTHOiueHMio 
Ho < Hj < H m ax, rfle j = 1, 2... N, Bbi6npa»oT m 3anoMMH3K)T b KaMecrBe TeKymero 
nopora Hcur(i) 6/iw>KaMLuee CBepxy win CHM3y ynoMAHyTOMy TeKymeMy 3HaMeHHK) 

KaMeCTBa CBH314 Qcur OAHO M3 ynOMflHyTblX nOpOrOBblX 3H3MeHMM Ho, Hj M/1M H m ax/ 

npn 3tom ynoMHHyrbiki MHTepBan BpeMeHM T yMeHbiiiaiOT, eain npn oMepeAHOM 
onpeAe^eHMM TeKymero 3HaMeHna KaMecrBa cb*3m Qcur Be/iMMMHa TeKymero nopora 
Hcur(i) yMeHbiuaeTCfl no cpaBHeHnto c 3anoMHeHHbiM npeAiiiecrBy»oiAHM ero 

3HaMeHMeM Hcur(i-1)- 

8. Cnoco6 no n. 7, OT/iMMawiunMOi TeM, mto cpaBHUBaroT 3HaMeHne 
ynoMJiHyroro MHTepBa/ia BpeMeHM T c HanepeA 3aAaHHbiM MHHHM3JibHbiM 
3HaMeHneM T m in h npn T paBHOM MJiM MeHbiueM T min MHTepBan BpeMeHu T 
ycraHaB/iMBajOT paBHbiM 3HaMeHwo T mln . 

9. Cnoco6 no n. 7, oTJiMMaiomwiicfl TeM, mto ynoMHHyTbitf MHTepBa/i 
BpeMeHM T yBe/iMMUBaioT, ecnw npw OMepeAHOM onpeAeneHnw KaMecrBa cba3M Qcur 
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BenuMMHa TeKymero nopora Hcur<i) yBe/iMMMBaeTca no cpaBHeHMio c 3anoMHeHHbiM 
npefliuecTByiomuM ero 3HaneHMeM Hcuro-i)- 

10. Cnoco6 no n..9, OT/iMMaiomMMCfl tsm, mto cpaBHMBaioT 3HaMeHne 
ynoMflHyroro mjepeana BpeMeHM T c Hsnepea 3aaaHHbiM MaKCMManbHbiM 
3HaMeHneM T ma x m npw T paBHOM v\m 6o/ibiueM T m ax HHTepBan BpeMeHM T 
ycraHaB/iMBaiOT paBHbiM 3H3MeHMio T m ax- 

11. Cnoco6 no n. 7, OT/ikiMSiomnMCfl TeM, mto ynoMymyTbiM MHTepBan 
BpeMeHM T yBenMMMBaioT, eaiM npH OMepeflHOM onpefle/ieHMM KaMecrBa cbh3m Qcur 
BenuMMHa TeKymero nopora Ho,^) He M3MeHaeTCfl no cpaBHeHMio c 3anoMHeHHbiM 
npefliuecTByioinMM ero 3HaMeHneM Hcur(i-i)- 

12. Cnoco6 no n. 11, OTJiMHaiomwMCfl TeM, mto cpaBHMBaioT 3H3MeHne 
ynoMflHyTOro MHTepBa/ia BpeMeHM T c Hanepea 3aAaHHbiM MaKCMMa/ibHbiM 
3HaMeHneM T max m npw T paBHOM mjim 6ojibuieM T max MHTepBa/iy BpeMeHM T 
npwrmcbiBaiOT 3HaMeHne T max . 

13. CnocoS no n. 11, oTJiMMaiomMtfcfl TeM, mto ynoMHHyTbifi MHTepBan 
BpeMeHM T yMeHbiuafOT, eoiM npM OMepe/jHOM onpejqejieHMM KaMecrBa cbji3m Q cur 
Be/iMMMHa TeKymero nopora Hcur(o yBe/iMMMBaeTcn no cpaBHeHMio c 3anoMHeHHbiM 
npefliuecTByioinMM ero 3HaMeHMeM Hcur(i-i). 

14. Cnoco6 no n. 13, 0T/iMMaK)inMMC« TeM, mto cpaBHMBaKDT 3H3MeHMe 
ynoMflHyroro MHTepBana BpeMeHM T c Hanepefl 3aflaHHbiM MMHMMa/ibHbiM 

3H3MeHMeM T mln M npM T paBHOM M/1M MeHbLUeM T m in MHTepBa/i BpeMeHM T 

ycraHaB/iMBaiOT paBHbiM 3H3MeHMio T m in. 

15. Cnoco6 no n. 1, OT/iMMaioiflMMCfi TeM, mto flono/iHMTenbHO 
npeflBapMTejibHO ycraHasnMBaiOT no MeHbiueM Mepe oaho npoMe>KyTOMHoe 
noporoBoe 3H3MeHwe KaMecrBa cbjbm Hj, yflOB/ieTBopniomee cooTHOiueHMio 
Ho < Hj < Hmax, r/ie j = 1, 2... N, Bbi6MpaioT m 3anoMMH3K)T b KaMecrBe TeKymero 
nopora Hcuro) 6/iM>KaMUJee cBepxy m/im CHM3y ynoMAHyroMy TeKymeMy 3H3MeHMio 

KaMeCTBa CBA3M Qcur OflHO M3 ynOMflHyTblX nOpOTOBblX 3H3MeHMM Ho, Hj, M/IM H m ax/ 

npM 3tom ocyiuecTB/ieHMe OMepeflHoro ynoMflHyroro npouecca onTMMM3auMM 
HanpaB/ieHMn sm-eHHoro /jyMa nponycKaioT, eawi no McreMeHMM ynoMflHyroro 
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MHTepBa/ia BpeMeHM T He i/i3MeHfleTca eenmma TeKymero nopora Hew© no 
cpaBHeHura c 3anoMHeHHbiM npeAiuecTByiomMM ero 3HaM8HneM Hcw<i-i)- 

16. Cnoco6 no n. 15, orjiMMaioiUMfica TeM, mto cpaBHHBaKrr cyMMy 
nponymeHHbix ynoMAHyrbix w-rrepBa/iOB BpeMenw T c Hanepea 3aaaHHbiM 

MaKCMMa/lbHbIM HHTepBa/10M T m ax H npH T paBHOM M/1H 60J1blUeM T m ax HHTepBa/1 
BpeMeHM T yCraHaB/IMBaKDT paBHbIM 3H3MeHWO Tmax- 

17. Cnoco6 no n. 1, OTjiHMatomwwcfl TeM, mto ynoMflHyroe TeKymee 
3HaMeHne KaMecrBa cbh3I4 Qcur onpeae/ifliOT no npMHMMaeMOMy curHa/iy, 
no/iyneHHOMy b oreer Ha noaiaHHbm 3anpoc. 

18. Cnoco6 no n. 1, OTiiwMaioiuMkica TeM, hto ynoMjmyTbe TeKymee 
3HaMeHne KaMecrBa cbjbm Qcur onpeAe/iatOT no MeHbLueK Mepe no OflHOMy 
napaMeTpy npMHMMaeMoro cwma/ia. 

19. Cnoco6 no n. 18, oTJii/maraiuwMCfl TeM, mto b KaMecrBe ynoMAHyToro 
napaMeTpa npMHMMaeMoro cwma/ia w3MepflKrr ypoBeHb npMHMMaeMoro cuma/ia. 

20. Cnoco6 no n. 18, oT/iMMaKDiunMcn TeM, mto b KaMecrBe ynoMflHyroro 
napaMeTpa npuHMMaeMoro cuma/ia M3MepyiK)T OTHOweHMe ypoBH* npMHMMaeMoro 
cuma/ia k ypoBHio ujyMa. 

21. Cnoco6 no n. 18, OT/inMaiomMMCJi TeM, mto b KaMecrBe ynoMHHyroro 
napaMeTpa npuHMMaeMoro cuma/ia M3MepflK)T oTHOiueHwe ypoBHfl npwHUMaeMoro 
cnma/ia k ypoBHK) noMexn. 

22. Cnoco6 no n. 18, OT/iMMaioiUMMca TeM> mto b KaMecrBe ynoMAHyroro 
napaMeTpa npuHMMaeMoro cuma/ia M3MepnK)T Koscp^nuneHT oujm6ok. 
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PEOEPAT 

CnOCOB PAAHOCB513H B EECnPOBOflHOtf JlOKA/lbHOM CETM M 
nPMEMOnEPEflAKDLUEE YCTPOfiCTBO 

Cnoco6 paflnocB5i3M b 6ecnpOBOflHOM jiOKa/ibHoK ce™, BioiraMaiomeM no 
MeHbiueM Mepe oaho npweMonepeAaiomee ycrpotfcTBO, CHa6>KeHHoe am-eHHoK c 
ynpaB/iaeMO« AnarpaMMOM HanpaBJieHHOcro, b coorBeTCTBwn c KOTopbiM romumo 
toi-o, mto npeflBapMTe^bHO ycraHaB/iMBaioT noporoBoe 3HaMeHne KaMecrBa CBA3M 
Ho, cooTBeTCTBytomee 3aflaHH0Niy MMHMMa/ibHOMy KaMecrBy cbr3v\, nepwoflUMecKM 
onpefle^yiKDT TeKymee 3HaneHne KanecrBa cbjbm Qcur no npuHMMaeMOMy cwma^y, 
npeflBapnTe/ibHO AonojiHi/rre/ibHO ycraHaB/iHBaioT TaioKe noporoBoe 3HaMeHwe 
Kaqea-Ba cbjbm H max , cooTBeTCTByiomee saflaHHOMy MaKCHMa/ibHOMy KaMecrBy 

CBH3H. npH TeKyiHeM 3HaMeHMM KaMeCTBa CB5BM Qcur 6o/ibiueM HJ1M paBHOM 

BepxHeMy noporoBOMy 3HaMeHMK) H ma x npoAo/waioT ocymecTB/iaTb o6Men 
MH^opMauweM, a npu TeKymeM 3H3MeHnn KanecrBa cb*3m Qcur MeHbueM BepxHero 
noporoBoro sHaneHu* H maX/ ho 6o/ibiueM mjw paBHOM HWKHeMy noporoBOMy 
3HaMeHMK> H 0/ npoAO/waioT ocymecrB/iflTb o6mch MHCpopMauweM m npvi btom Mepe3 
3aAaHHbiM MHTepBa/i BpeMeHw T ocymecrBJWKrr npouecc onTHMM3aunn 
HanpaB/ieHna aHTeHHoro nyna. 

1 H.n., 21 3.n. (fc-zibi., 9 win. 
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